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In our Outlook for Energy -A View to 2030, we see many hopeful things -economic recovery and growth, improved living standards and a reduction in poverty, and promising new energy technologies.
But we also see a tremendous challenge: how to meet the world's growing energy needs while also reducing the impact of energy use on the environment.
As the Outlook shows, ExxonMobil expects that global energy demand in 2030 will be almost 35 percent higher than in 2005, even accounting for the recession that dampened energy demand in 2009. Other key findings include:
• Growth will be led by rapid expansion in non-OECD countries such as China and India, where energy usage will rise by about 65 percent.
• Demand will be particularly intense for electric power generation, which will comprise 40 percent of global energy demand by 2030.
• Oil and natural gas will remain essential, but other sources including nuclear and renewables (e.g., wind, solar and biofuels) will play an expanded role.
The future of energy is directly linked to the future well-being and prosperity of the world's people.
Today, about 1.5 billion people -a quarter of the world's population -lack access to electricity. Even more lack modern cooking and heating fuels. Expanding access to energy -and the opportunities it affords -should be a shared global goal.
Our energy and environmental challenges are intertwined and their scale is enormous. Today, energy use per person around the world varies dramatically but equates to an average of 200,000 British thermal units (BTUs) a day. Globally, that translates to 15 billion BTUs every second.
ExxonMobil believes that meeting future energy needs while also reducing environmental risk will require an integrated set of solutions that includes:
• Accelerating energy efficiency, which tempers demand and saves emissions
• Expanding all economic energy sources, including oil and natural gas
• Mitigating emissions through the use of new technologies and cleaner-burning fuels such as natural gas, nuclear and other renewable sources.
This multidimensional approach will need trillions of dollars in investment, and an unwavering commitment to innovation and technology that evolves over years and decades. It will require sound, stable government policies that enable access to resources and encourage long-term investments and technological development. And it will require the global energy industry to operate on a scale even larger than today.
Updated each year, The Outlook for Energy is a comprehensive look at long-term trends in energy demand, supply, emissions and technology. The report is built upon detailed analysis of data from about 100 countries, incorporating publicly available information as well as in-house expertise.
ExxonMobil uses the Outlook to guide its long-term investment decisions. We share it publicly to encourage a better understanding of our company, our industry and the global energy challenges that we all have a vested interest in meeting. From 1950 to 2000, we saw the introduction and growth of nuclear energy and the first meaningful appearance of modern renewable fuels. Natural gas also continued to grow and was now fueling power generators as well.
Looking out to 2030, we see gradual shifts in energy and technology continuing. Both the U.S. and world energy mix continue to grow more diverse, which strengthens energy security by reducing the risk from disruption to any single supply source.
We will need to expand all these Over the past 150 years, the evolution of modern energy and technology has enabled people in developed countries to achieve a lifestyle in which access to energy -at home, at work and on the road -is largely taken for granted. In many of these places, the challenge today is largely one of securing enough reliable, affordable energy to continue meeting these existing needs.
But in some parts of the world, the challenge is far more basic. Today, globally, about 1.5 billion people lack access to electricity. At the same time, the world's population is expected to rise from 6.7 billion today to almost 8 billion. As we noted earlier, rising populations not only create new demands for energy for personal needs such as fuels for cars and electricity for homes, but also energy that is consumed "indirectly" -the energy that serves the broader society and economy. This faster pace will be driven by higher energy costs, government mandates and regulations, technology advances and expected CO 2 emissions costs in OECD countries.
Improving efficiency at this rate will save a significant amount of energy. ExxonMobil believes that biofuels from photosynthetic algae could someday play an important role in meeting the world's growing need for transportation fuels, while also reducing CO 2 emissions.
In July 2009, we announced a significant new project to research and develop algae biofuels. Our partner is Synthetic Genomics Inc (SGI), a California-based biotech firm founded by genome research pioneer Dr. J. Craig Venter. The goal of the program: to produce a commercially scalable, renewable algae-based fuel compatible with today's gasoline, diesel and jet fuel.
• Why algae? Scientists already know that certain algae naturally produce oils similar to the petroleum products we use today. If commercial quantities of these algae-based oils could be developed, they could avoid the need to build the extensive new delivery infrastructure that some other alternative transportation fuels might require.
• Algae-based biofuels have potential environmental advantages. Through photosynthesis, algae absorb CO 2 -the main greenhouse gas -and convert it to useful products, like oils and oxygen. As a result, fuels made from algae could reduce greenhouse gas emissions.
• Algae-based biofuels likely would not impact the global food supply. While biofuels made from plants like corn and sugar cane are an expanding energy source, they require fertile land and fresh water; algae can be grown using land and water unsuitable for plant or food production. Algae also could yield between three and eight times more biofuel per acre compared to other biofuel sources.
Getting these algae fuels from the lab to broad, commercial scale at the local gas station will be a tremendous undertaking -and could require decades of work.
It is an exciting project that brings together SGI's expertise in genomics, synthetic biology, microbiology and biochemistry; and ExxonMobil's expertise in transportation fuels and the development of technologies and systems needed to increase scale from concept phase to large-scale manufacturing.
ExxonMobil expects to spend more than $600 million on this project if research and development milestones are met.
ExxonMobil's investment in algae-based fuels is just one part of our commitment to the breakthrough technologies and integrated solutions that will be needed to address rising demand for transportation fuels and other long-term challenges illustrated in our Outlook for Energy. We reduce emissions by increasing efficiency in our day-today operations, using new energy efficiency technologies and reducing flaring.
• Efficiency. Since the launch of our Global Energy Management System in 2000, ExxonMobil has identified opportunities to improve efficiency by 15 percent to 20 percent at our refineries and chemical plants. We have already implemented about 60 percent of these. Over the past several years, efficiency at our refining and chemicals operations has improved at a rate two to three times faster than the industry average.
• Cogeneration. ExxonMobil continues to expand its use of cogeneration -a process in which we produce electricity to power our operations while also capturing heat to make steam needed to transform raw materials into consumer products.
ExxonMobil is an industry leader in this highly efficient form of energy production, with interest in about 100 cogeneration facilities in more than 30 locations worldwide. In 2008, we added 125 megawatts of power capacity, with the startup of new facilities at our refinery in Antwerp, Belgium. With new facilities under construction, we expect to increase our cogeneration capacity to more than 5 gigawatts by 2011.
• Flare Reduction. Across our operations, we are working to reduce flaring of gas that has no economic outlet as well as gas that is flared as a result of maintenance or unexpected operating events. In 2008, we reduced upstream flaring by about 30 percent, and we plan further reductions of more than 20 percent over the next several years compared to 2008 levels.
Since 2004, we have invested more than $1.5 billion in activities to increase efficiency and reduce emissions. We plan to spend at least $500 million more over the next few years.
ExxonMobil believes that energy efficiency is the most powerful tool for meeting the central challenge outlined in The Outlook for Energy: how to meet rising demand for energy while also reducing the impact of energy use on the environment.
In addition to improving efficiency and reducing emissions at our own operations, ExxonMobil also is developing technologies to help consumers do the same. This is important because while about 10 percent of petroleumrelated greenhouse gas emissions are from industry operations, 90 percent are from consumer use of petroleum. Electricity demand rises at a much faster rate in non-OECD countries, reflecting their faster economic growth and relatively low electricity penetration to date.
What fuels will be used to generate this electricity? Through 2030, there is a shift away from coal toward natural gas, as well as to nuclear and renewable fuels. This will be driven by environmental policies, including ones that seek to reduce emissions by putting a cost on carbon emissions.
By 2030, we expect that 40 percent of the world's electricity will be generated by nuclear and renewable fuels.
Projecting the future mix of fuels for power generation is a complex task with many variables. As part of this process, we must consider how these fuels will compete economically, because these are the real-life In the United States, absent any policies that impose a cost on CO 2 emissions, we would expect coal and natural gas to be the lowest-cost options for future, new-build power plants.
But policies that impose a cost on carbon would sway these economics. Coal, being the most carbon-intensive fuel, would increase in price more than natural gas.
At $30 per ton of CO 2 , natural gas would become the most economic alternative for new-build power plants. This is where we expect CO 2 costs may evolve over the next 10 years.
As the CO 2 price increases, we would expect to see fuel switching from coal to natural gas. This will happen by running existing natural gas plants at higher load factors, as well as by building new natural gas plants and retiring old coal plants.
At $60 per ton, natural gas is still very competitive. In addition, nuclear and wind are now competitive, which is why we include strong growth for both in our Outlook. 
Electricity generation cost
Baseload plants are electric power plants that run continuously to meet minimum electricity demand requirements, while peaking power plants run intermittently to meet seasonal and daily peak electricity demand. What types of supplies will we use to meet this rising need for energy through 2030?
Fossil fuels -oil, natural gas and coal -will continue to meet most of the world's needs during this period, because no other energy sources can match their availability, versatility, affordability and scale. The fastest-growing of these fuels will be natural gas, because it is the cleanest-burning. By 2030, global demand for natural gas will be more than 55 percent higher than it was in 2005.
Nuclear power will also grow significantly to support increasing needs for power generation. Natural gas will provide a growing share of the world's energy through 2030. Affordable and abundant, natural gas can help provide the energy needed for economic and social progress.
And because it burns cleaner than oil and much cleaner than coal, natural gas is a powerful tool for reducing the environmental impact of energy use.
ExxonMobil produces more natural gas than any other public company in the world. We also develop breakthrough natural gas technologies that make more of this cleanerburning fuel available to consumers around the world.
In the United States, ExxonMobil technologies have unlocked vast new resources of natural gas that previously were trapped in dense rock formations, as well as other types of so-called "unconventional" natural gas. These technologies have resulted in a significant upswing in U.S. natural gas production, and may have similar applications in other parts of the world.
• Our Multi-Zone Stimulation Technology (MZST) allows operators to create fractures in reservoir rock at a more rapid rate than conventional technology so gas can flow more easily. Using MZST and our Fast Drill Process, ExxonMobil is increasing recovery and production rates while reducing development costs and our environmental footprint.
• ExxonMobil has joined with Qatar Petroleum and other partners to further develop Qatar's North Field, the largest non-associated natural gas field in the world. There, we plan to develop natural gas resources exceeding 150 trillion cubic feet, which will serve a global customer base.
Liquefied Natural Gas (LNG):
ExxonMobil is a global leader in developing and delivering advanced LNG technologies. These breakthroughs are creating a "global gas market" that can link the world's largest natural gas reserves, such as those in Qatar, with consumers who need them.
• ExxonMobil helped pioneer a new class of LNG carriers.
These ships, called Q-Max, can carry up to 80 percent more cargo than conventional LNG carriers, reducing transportation costs while improving efficiency and reducing emissions.
• We are building state-of-the-art LNG receiving terminals in the United States and Europe. In 2009, off the coast of Italy, we opened the world's first offshore gravity-based structure for unloading, storage and re-gasification of LNG. The terminal's main structure rests on the seabed in 95 feet of water, about 10 miles offshore, and out of sight of land.
• ExxonMobil, together with its partners, is producing nearly 35 million tons per year of LNG. We anticipate increasing our joint production to almost 65 million tons per year by 2010. And beyond 2010, we expect this to go up to around 100 million tons per year.
The most significant single use of natural gas is as a fuel to make electricity. As The Outlook for Energy shows, the world's need for electricity -and the fuels used to produce it -will grow substantially over the coming decades. Natural gas can help meet this growing need for electricity.
Natural gas used for electricity can reduce CO 2 emissions by up to 60 percent versus coal, which today is the most popular fuel for power generation. It also has fewer emissions of sulfur oxides and nitrogen oxides. In Asia Pacific, domestic natural gas production -unconventional in particularcontinues to climb, but at a slower pace than demand. As a result, Asia Pacific will need to rely more heavily on gas imports, especially LNG, which will meet more than one-third of the region's demand in 2030.
Natural gas supply and demand balance • A carbon tax can be made revenue-neutral. Returning the tax revenue to consumers through reductions in other taxes -payroll taxes or a simple dividend -reduces the burden on the economy, and ensures that government policy is specifically focused on reducing emissions, not on becoming a revenue stream for other purposes.
• Because global participation is so important to controlling emissions, a carbon tax may be a more viable framework for engaging participation by other nations.
As The Outlook for Energy shows, curbing greenhouse gas emissions while also meeting rising energy demand will require a tremendous global effort, sustained over decades.
Compared with a cap-and-trade system, a carbon tax -by being predictable, transparent, and comparatively simple to understand and implement -is a more effective approach for creating the conditions necessary to achieve emissions-reduction goals. We believe it is prudent to pursue strategies that address the long-term risks associated with rising emissions, while keeping in mind the central importance of energy to the economies of the world.
In this light, it is essential to consider and implement policies with the lowest overall cost to society. This requires economy-wide, predictable and transparent costs to shape business and consumer plans and investments. Global participation is also critical to reducing costs and risks.
We must pursue each of these three elements with vigor if we are to meet our global energy and environmental challenges. Technology will, as it has in previous decades, continue to play a critical role in enabling all three of these areas. • All the growth in demand through 2030 occurs in non-OECD countries, where economies are growing most rapidly. Non-OECD energy demand rises by more than 60 percent; demand in OECD countries declines slightly even as their economies expand.
• Power generation is the largest and fastest-growing sector. By 2030, power generation will account for 40 percent of all energy demand.
• Demand for transportation fuels continues to increase, due largely to greater use of heavy-duty vehicles (trucks and buses). Demand for light-duty vehicles (cars and SUVs) actually plateaus and declines toward 2030.
Supply
To meet demand through 2030, we will need to expand all economic energy sources. Demand will be strongest for fuels that can help reduce CO 2 emissions, such as natural gas.
• Oil remains the largest energy source through 2030, but natural gas will move into second place ahead of coal. In 2030, these three fuels will meet close to 80 percent of global energy needs.
• Natural gas will be the fastest-growing major fuel.
By 2030, demand for natural gas will be more than 55 percent higher than in 2005. Technologies that have unlocked "unconventional" gas will help satisfy this demand.
• Nuclear and renewable fuels will see strong growth, particularly in the power-generation sector. By 2030, about 40 percent of the world's electricity will be generated by nuclear and renewable fuels.
• One of the most important "fuels" of all is energy efficiency.
The energy saved by improved efficiency through 2030 is larger than from any other single source, including oil.
Emissions
Global CO 2 emissions will rise by an average 0.9 percent a year -a significant increase but substantially slower than the pace of energy-demand growth because of improved efficiency and a shift toward lower-carbon fuels.
• Non-OECD countries account for all of the CO 2 emissions growth through 2030, yet their per-capita emissions remain far lower than the OECD's.
• CO 2 emissions in the United States and other OECD countries are declining, even as their populations and economies grow; by 2030, OECD emissions will be approaching 1980 levels.
• Emissions grow fastest in the power-generation sector, in part because it is the sector that relies most heavily on coal.
• Beyond 2030, further progress on emissions will require more aggressive gains in efficiency and/or the use of less-carbon-intensive fuels. New technologies will be essential on both fronts. The Outlook for Energy is available on our Web site at www.exxonmobil.com.
